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Shaving apparatus 



EPO - DG 1 
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The invention relates to a shaving apparatus according to the introductory 



portion of claim 1 . 



5 



Such a shaving apparatus is known from European patent specification 0 925 



158. Each external cutting member of each shaving head of this shaving apparatus has two 
shaving fields. One of the shaving fields is particularly suitable for pre-shaving purposes. To 
this end, it has slit shaped hair-entry apertures for cutting long hairs. The relatively large size 
of the openings entails that the user's skin tends to bulge through the opening relatively far. 

10 To compensate for this effect, which may easily result in skin irritation, the external cutting 
member is relatively thick in the area of this shaving field. The other shaving field, suitable 
for final shaving purposes, has small hair-entry apertures for cutting short hairs. The small 
openings allow relatively little bulging through of the skin and therefore the external shaving 
member can be very thin for efficiently obtaining a smooth shave without causing skin 

1 5 irritation. Also other differences can be provided between the shaving fields to obtain 
particular suitability for cutting long or short hair. 



orientations with respect to each other of external cutting members with different shaving 
fields extending through different segments of the shaving faces, can further contribute to 

20 convenience of use. For example for a multi-head shaving apparatus it is sometimes 

convenient that the shaving fields for cutting long hairs are remote from one another and that 
the shaving fields for cutting short hairs are located close to each other. With such 
orientations the usual shaving movements over the skin are such that still untreated hairs are 
reached first by the shaving fields for cutting long hairs and later by the shaving fields for 

25 cutting short hairs. 



orientation of ©eternal cutting members could result in the problem that long hairs of the 
beard are caught by the shaving fields for cutting long hairs and the shaving fields for 
shaving short hair cannot be brought in contact with the skin areas close to beard edges and 



In an apparatus with two or more shaving heads, specific rotational 



In case of shaving skin areas adjacent to beard edges, however, such 
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areas closely under the nose. This problem is solved by rotating the external cutting members 
through 180°. However, when using the disclosed apparatus, rotation of the external cutting 
member involves a number of steps for each shaving head including switching off the 
apparatus and dismounting and remounting of the external shaving members, which is 
cumbersome. Furthermore, due to the required removal of the external cutting members, the 
internal cutting members lie open, which entails injury risks for the user. 

The possibility of effecting the 1 80° rotation by means of some actuating 
mechanism is mentioned, but this does not provide a simple low-cost solution. 



It is an object of the present invention to provide a simple low-cost solution 
for quickly changing the rotational positions of the rotatable external cutting members of a 
shaving apparatus. 

According to the present invention, this object is achieved by providing a 

1 5 shaving apparatus according to claim 1 . 

The control member between the shaving heads, forms a simple solution that 
allows controlling the rotation of the external cutting heads of the shaving heads 
simultaneously. 

Particular embodiments of the invention are set forth in the dependent claims. 
20 Further aspects, effects and details of the invention are described with reference to examples 
shown in the drawings. 



Fig. 1 is a perspective view of a shaving apparatus having three shaving heads, 
25 Fig. 2 is a schematic plan view of a first example of a triple-head arrangement 

of a shaving apparatus, in which the shaving fields with hair-entry apertures for cutting long 
hairs are remote from one another, 

Fig. 3 is a perspective view of the example of a triple-head arrangement shown 
in Fig. 2, in which one of the shaving heads is left out, 
30 Fig. 4 is a schematic plan view of a second example of a triple-head 

arrangement of a shaving apparatus, in which the shaving fields with hair-entry apertures for 
cutting long hairs are remote from one another, and 

Fig. 5 is a perspective view of the example of a triple-head arrangement shown 
in Fig. 4 including an example of a mechanism for actuating the control member. 
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The rotary shaving apparatus shown in Fig. 1 has a drive unit 1 to which a 
shaving-head carrier 2 is mounted. In the holder 2 three shaving heads 3, also referred to as 
cutting units, are mounted, which heads each comprise an external hair-cutting member 4 
with hair-entry apertures 5 and an internal hair-cutting member 6 which is coupled to the 
drive unit 1 for driving rotation of the internal cutting member 6 with respect to the external 
cutting member 4. Drive units 1 as shown are well known from practice and contain a motor, 
a transmission for driving stubs removably engaging recesses of the internal cutting member. 

The external hair-cutting members 4 of the shaving heads 3 of the shaving 
head arrangement shown in Figs. 1-3 each have two shaving fields 7, 8 with different types of 
hair-entry apertures, i.c. one type with narrow elongate slits 9 that are oriented substantially 
radially and another type with small, apertures 10 of which lengths and width are 
substantially equal. According to the present example the narrow apertures are round. 
However, also other sh^>es are conceivable. The shaving fields 7 with the slits 9 are 
particularly suitable for cutting or trimming long hairs, such as hairs that have not been 
shaved for a day or more, while the shaving fields 8 with the small apertures 10 are 
particularly suitable for cutting the hairs as closely as possible. The Slits 9 are better capable 
of catching long hairs than the small apertures 8. However, the slits 9 are more likely to cause 
irritation of the skin than the small apertures 10. Therefore, the thickness of the external 
hair-cutting member 4 is larger in the area of the slits 9 than in the area of the small apertures 
10. Thus, the shaving fields 7 with the slits 9 provide a kind of pre-shave effect and the 
shaving fields 8 with the small apertures 10 provide a close shave. In Figs. 1-3 the shaving 
fields 7 with the slits 9 of the three cutting members, i.e. the fields specialized at catching and 
trimming long hairs, are remote from one another, while the shaving fields 8 with the small 
apertures 10, i.e. specialized at severing short hairs as closely as possible, are directed 
towards one another. 

By rotating the external cutting members 4 about an axis of rotation 15, the 
orientation of the shaving fields 7, 8 can be rotated through, according to the present example 
over 180°, with respect to the orientations shown in Figs. 1-3. A shaving apparatus with such 
an orientation of the shaving fields is better suitable for a person who wishes to shave an area 
adjacent the beard edge. The thumbwheel 71 is an operating member for controlling rotation 
of the external cutting members 4. An example of the way a thumbwheel 71 as shown can be 



PHNL021399EPP 

4 17.12.2002 
employed to control rotation of the external cutting members is described with reference to 
Figs. 4 and 5. 

For effecting the rotation of the external cutting members 4, a control member 
1 1 is arranged between the shaving heads 3. The control member 1 1 engages the external 
cutting members 4 of the shaving heads 3 for simultaneously controlling the rotation of the 
external cutting members 4 the shaving heads 3. Accordingly, the rotation of the external 
cutting members is controlled simultaneously by a very simple and compact control member 
11. 

The control member 11 has retainers 12, 13 projecting from the control 
member 1 1 that engage indexing members 14 on the circumference of the external cutting 
members 4. According to this example, the indexing members 14 are provided in the form of 
projections, however the indexing members can also be provided in other forms, for instance 
as recesses or as a stepwise diameter change that forms a shoulder for engaging the retainers 
12, 13. 

In principle, the rotation of the external cutting members may be driven in 
various manners, for instance manually by gripping each of the external cutting members and 
rotating it into the new position determined by the control member engaging the indexing 
members or by a separate drive structure. According to the present example, the external 
cutting members 4 are each rotatably suspended such that the friction between the shaving 
head holder 2 and the external cutting members 4 is lower than the friction between the 
internal cutting members 6 and the associated external cutting members 4. Accordingly, 
when and in as far as the indexing members 14 are released by the restrainers 12, 13, the 
external cutting members 4 are each entrained into rotation by frictional forces exerted by the 
internal cutting member 6 to which it is associated Arrows 15 in Fig. 2 indicate the senses of 
rotation of the internal cutting members 6. When entrained by the internal cutting member 6, 
the external cutting members 4 also rotate in the sense of rotation indicated by the arrows 15. 
However, in the operating condition shown in Fig. 3, the external cutting members 4 are each 
prevented from being entrained by the internal cutting members 6 by one of the restrainers 
12, 13, so that the shaving apparatus can be used for shaving in the usual manner. 

When it is desired to change the orientation of the external cutting members 4, 
the control member 1 1 is actuated for releasing the external cutting members 4 allowing the 
external cutting members 4 to be entrained by the frictional forces exerted by the rotating 
internal cutting members 6. Thus, the shaving apparatus does not need to be switched off to 
change the orientation of the external cutting members 4 and the rotation of the external 
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cutting members 4 is driven by the movement of the internal cutting members 6 relatively to 
the respective external cutting members 4 in contact therewith. Accordingly, no additional 
drive means are necessary for driving the rotation of the external cutting members 4 between 
different shaving positions. 
5 The combination of features according to which each of the external cutting 

members is suspended for entrainment into the rotation by factional forces exerted by the 
internal cutting member to which it is associated, and at least one restrainer is provided for 
engaging the external cutting members from being entrained by the frictional forces and is 
actuable for releasing the external cutting members allowing the external cutting members to 

10 be entrained by the frictional forces are particularly advantageous in combination with a 
control members between the shaving heads according to the present invention, because a 
very simple and compact solution of controlling the movement of the entrained external 
cutting members is obtained. However, the advantages of allowing rotation of the external 
cutting member without having to switch off the shaver and driving the rotation without 

15 needing additional drive means can also be achieved if this combination of features is applied 
in a shaver in which the rotation of the external cutting members is controlled by different 
means, such as for instance restrainers that are part of a control structure that is not located 
between the shaving heads and/or that do not control the rotation of external cutting members 
simultaneously. 

20 The two indexing members 14 for engaging the restrainers 12, 13 are 

circumferentially arranged for engaging one of the restrainers when the external cutting 
member 4 is in one of the two different positions of rotation about its axis of rotation. 
According to this example, the positions of the indexing members 14 are on diametrically 
opposite sides of the circumference of the external cutting members 4, so that after an 

25 indexing member 14 is released the cutting member 4 is rotated over about 1 80° before the 
other indexing member 14 engages the restrainers 12, 13. However, it is also possible to 
arrange the indexing members in other positions, for instance if it is desired to provide for 
other angular differences between the positions of the external cutting members. 
Furthermore, it is also possible to provide for larger numbers of indexing members if more 

30 than two predetermined rotational positions of the external cutting members are desired. 

The control member 1 1 includes, for each cutting member 4, a pair of 
restrainers 12, 13. One of the restrainers 12, 13 of each pair is positioned for catching another 
one of the indexing members 14 in response to actuation of the restrainers 13, 12 restraining 
the cutting member 4 against rotation for releasing the engaged indexing member. If the 
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control member 1 1 is actuated for causing the restrainers 12, 13 to release the external cutting 
members 4, after the external cutting member 4 has rotated over about 180°, the other 
restrainer 13, 12 of each pair catches the other indexing member 14 of the external cutting 
member 4 and prevents that it rotates further. Thus, it is ensured that each time the control 
member 1 1 is actuated, the external cutting member 1 1 can only rotate until the next position 
detennined by the next indexing member 14. 

In principle, it can be provided that the restrainer catching the next indexing 
member is the same restrainer that restrained the released indexing member, for instance by 
causing the restrainer that has been actuated to release an indexing member 14, to return to its 
restraining position quickly under influence of spring action. 

According to the present example, the other indexing member is caught very 
reliably because, for catching the other one of the indexing members 14, another restrainer 
12, 13 than the restrainer 13, 12 actuated for releasing a restrained one of the indexing 
members 14 is included. The other restrainer 12, 13 can already be in place for catching the 
next indexing member 14 at the time the engaged indexing member 14 is released, so that the 
next indexing member 14 is reliably caught, even if me external indexing member 4 is rotated 
very quickly. 

According to the present example, the control member 1 1 is moveable for 
displacing the restrainers 12, 13 in directions 16 parallel to the axes of rotation 15. This 
allows to displace the restrainers 12, 13 into and out of the path of the indexing members 14 
in a simple manner. As is best seen in Fig. 3, the restrainers 12, 13 are arranged in positions 
staggered in the directions of the axes of rotation 15, lower ones 13 of the restrainers having 
upward facing ends above the downward facing ends of upper ones 12 of the restrainers, so 
that the upper and lower restrainers 12 and 13 mutually overlap each other in the directions 
parallel to the axes of rotation 15. 

When the external cutting members 4 are to be rotated, the control member 1 1 
is first moved upwardly (outwardly) from the neutral position shown in Fig. 3, in which each 
engaged indexing member 14 is held between an upper one and a lower one of the restrainers 
12, 13. This movement of the control member 1 1 causes the upper restrainers 12 to be moved 
out of the circular path of rotation the indexing members 14, so that each of external cutting 
members 14 is released and entrained by the associated internal cutting member 6 until the 
next (in this example the only other) indexing member 14 of each of the external cutting 
members 4 engages the associated one of the lower restrainers 13. This prevents the external 
cutting members 4 from being rotated further. 
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Next, the control member 1 1 is shifted downwardly (inwardly) through the 
shown neutral position and into its lowermost position, so that the upper restrainers 12 are 
moved back into the paths of the indexing members 14 and the lower restrainers 13 are 
moved out of the paths of the indexing members 14. This causes the indexing members 14 
5 that have just been stopped by the lower restrainers 12 to be released again so that the 

external cutting members 4 are again entrained by the rotating internal cutting members 6. 
However, this time the external cutting members 4 are only allowed to rotate over a very 
small angle, because the indexing members 14 are immediately caught by the associated one 
of the upper restrainers 12. 

10 Finally, the control member 1 1 is again shifted back into the shown neutral 

position so that each external cutting member 4 again has one of its indexing members 14 
restrained between an upper one and al lower one of the restrainers 12, 13. However, the 
external cutting members 4 have now each been brought in a position in which the shaving 
fields 8 having small openings 10 in a thin wall portion of the cutting member 4 are each 

1 5 located in the portions of the shaving heads 3 located nearest to the outside of the shaving 
head holder 2, so that a smooth shave can also be achieved along edge portions of the beard 
to be shaved, such as along the nose and near the ears. 

The movement of the control member 1 1 parallel to the axes of rotation 15 of 
the external cutting member 4 does not affect the axial movability of the shaving heads or the 

20 rotational position of the external cutting members 4. Furthermore, the movement is 

transverse to the path of the indexing members 4, so that the forces exerted by the internal 
cutting members have no significant effect on the forces required for actuating of the control 
member 11. 

Because the indexing members 14 are circumferentially spaced such that the 
25 external cutting members 4 can be entrained freely between the orientations defined by the 
positions of the indexing members 14 and the retainers 12, 13, the reorientation of the 
external cutting members 4 can be carried out very quickly and with a very limited number of 
members for controlling the rotation of the external cutting members 4. 

The axial movement of the control member 61 can for instance be driven by 
30 the thumbwheel 71 via a cam surface coupled to the thumbwheel 71 . 

In Figs. 4 and 5 an alternative example of a set of shaving heads 53 for a 
shaver as shown in Fig. 1 is shown. According to this example, the control member 61 is 
rotatable for actuating the restrainers 62 for releasing the restrained ones of the indexing 
members 64 of the external cutting members 54. In operation, the indexing members 64 are 
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released by rotating the control member 61. Thus, another simple manner of actuating the 
control member for releasing the indexing members is provided. 

If the control member 61 is actuated while the internal cutting members are in 
being driven and exert frictional forces on the external cutting members 54 in a sense of 
rotation, such as for instance the sense of rotation indicated by the arrows 65, it is 
advantageous for ease of operation if the control member 61 is actuated for releasing the 
indexing members 64 by rotating the control member 61 in a sense of rotation contrary to the 
sense of rotation of the internal cutting members. This is the sense of rotation in which the 
control member 61 is driven by the indexing members 14 transferring the torques resulting 
from the frictional forces exerted by the rotating internal cutting members onto the external 
cutting members 54. Thus the forces exerted by the indexing members 64 support the 
actuation of the control member 61 for releasing the indexing members 64. 

The other indexing member 64 of each external cutting member may be 
stopped by the same restrained 62 mat restrained the released indexing member 64, for 
instance by rotating the control member 61 back. However, for reliably catching the other 
indexing member 64 of each of the external cutting members 54 - thereby preventing that the 
external cutting members 54 rotate further than over an angle determined by the angle 
between the released indexing member 64 and the next indexing member 64 - preferably 
another restrainer 62 that is angularly displaced in circumferential sense about the axis of 
rotation 66 of the control member 61 relative to the restrainer 62 from which the indexing 
member 64 was released catches the next indexing member. The angle between the 
successive restrainers 62 and the size of the restrainers 62 is preferably such that the next 
restrainers is already in position for catching the next indexing member 64 before the 
restrained indexing member 64 is released by the restrainer 62 restraining that indexing 
member 64. 

For actuating the control member 61, a control shaft 67 extends axially from 
the control member 61 and is connected to the control member 61 such that, possibly apart 
from some play, the control member 61 is prevented from rotating relative to the shaft 67. In 
turn, a gear wheel 68 is connected to the shaft and connected to an indexing disk 69 with 
indexing protrusions or recesses 70 distributed along its circumference. The gear wheel 68 
connected to the shaft 67 is engaged by another gear wheel 71 that projects from the shaving 
head holder 2 as a thumbwheel (see Fig. 2). For engaging the indexing protrusions or 
recesses 70, a helical spring 72 is suspended in the housing 1 
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In operation, the external cutting members 54 can be switched into the 
opposite operational orientations by actuating the thumbwheel 71. This causes the gear 
wheels 71 and 68 to rotate, thereby causing the shaft 67 and the control member 61 to rotate 
as well. When the control member 61 has rotated so far that the indexing members restrained 
5 by the restrainers 62 on the control member 61 are released, the internal cutting members 
entrain the external cutting members 64. Alternatively, when the apparatus is switched off, 
the rotation of external cutting members 54 may be driven manually. After the external 
cutting members 54 have rotated over such an angle that the other indexing member 64 of 
each of the external cutting members 54 has reached the control member 61, the external 

10 cutting members 54 are restrained from rotating further by the restrainers 62 on the control 
member 61. In the meantime, the thumbwheel 71 can be rotated further until the spring 72 
again engages one of the indexing protrusions or recesses 70 and again holds the indexing 
disk 69 in an orientation corresponding to an orientation of the control member 61 in which 
the restrainers 62 reliably hold the external cutting members 54 in the selected operational 

15 orientations. 

Because the operating member 71 that is coupled to the control member 61 is 
located in a peripheral location relative to the shaving heads, it is located in a position that is 
not intensively exposed to shaving dust and that can be reached easily while holding the 
apparatus for shaving. 
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CLAIMS: EPO - DG 1 

1 a 12. 2Q02 
603) 



1 . A shaving apparatus comprising: 

at least two shaving heads each having an internal cutting member and an 
associated external cutting member; 

a drive structure coupled to each of said internal cutting members for driving 
5 movement of each of said internal cutting members relative to the associated external cutting 
member for cutting off hair, wherein each of said external cutting members is rotatable about 
an axis of rotation between at least two shaving positions and comprises a shaving face for 
contacting the skin, the shaving face extending around said axis of rotation and comprising a 
first shaving field with apertures of a first type for cutting short hair and a second shaving 
10 field with apertures of a second type for cutting long hair, the shaving fields of at least said 
first and second type extending through different segment of said shaving face; and 

means for effecting rotation of each of said external cutting members between 
said at least two shaving positions; 

characterized in that the means for effecting rotation of the external cutting members include 
15 a control member arranged between at least two of said shaving heads and engaging said 
external cutting members of said at least two shaving heads for simultaneously controlling 
said rotation of the external cutting members of said at least two shaving heads. 



2 - A shaving apparatus according to claim 1, wherein each of said external 

20 cutting members is suspended for entrainment into said rotation by fiictional forces exerted 
by the internal cutting member of the respective shaving head, the control member including 
at least one restrainer for engaging said external cutting members from being entrained by 
said fiictional forces and actuable for releasing said external cutting members allowing said 
external cutting members to be entrained by said fiictional forces. 

25 

3. A shaving apparatus according to claim 1 or 2, wherein at least one of the 

external cutting members includes at least two indexing members for engaging said 
restrainers, said indexing members being positioned on said external cutting members for 
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engaging said at least one restrainer when said external cutting member is in different 
predetermined positions of rotation about its axis of rotation. 

4, a shaving apparatus according to claim 3, wherein said restrainer or at least 
5 one of said restrained is positioned for catching another one of said indexing members in 

response to actuation of said at least one restrainer for releasing a restrained one of said 
indexing members. 

5 , a shaving apparatus according to claim 4, wherein said at least one restrainer 
10 positioned for catching another one of said indexing members includes another restrainer 

than Ihe at least one restrainer actuable for releasing a restrained one of said indexing 
members. 

g A shaving apparatus according to any one of the claims 3-5, wherein said 

15 control member is moveable for displacing the restrainers in directions with a component 
parallel to said axes of rotation. 

7 a shaving apparatus according to any one of the claims 3-5, wherein said 

control member is rotatable for actuating said at least one restrainer for releasing a restrained 
20 one of said indexing members, wherein said at least one restrainer and said at least one other 
restrainer are angularly displaced to each other in rotational sense of said control member. 



25 



8. A shaving apparatus according to any one of the preceding claims, wherein the 

control member is coupled to an operating member in a peripheral location relative to said at 
least two shaving heads. 
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EPO - DG 1 

ABSTRACT: 

19. E 2002 

> (S03) 



A shaving apparatus has shaving heads (3) each having an internal cutting 
member (6) and an associated external cutting member (4); and a drive structure (1) coupled 
to each of the internal cutting members (6). The external cutting members (4) are each 
rotatable about an axis of rotation (15) between different shaving positions. The shaving face 
5 of each head includes a first shaving field (7) for cutting short hair and a second shaving field 
(8) for cutting long hair. The shaving fields (7, 8) extend through different segment of the 
shaving face. For effecting rotation of the external cutting members (4) between the shaving 
positions, a control member (1 1) is arranged between the shaving heads (3) and engages the 
external cutting members (4) of the shaving heads (3) for simultaneously controlling the 
10 rotation of the external cutting members (4) of the shaving heads (3). 

Fig. 2 
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Fig. 1 
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Fig. 4 
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